Twenty-three patients who have had a MacIntosh type of fasciodesis for anterolateral rotary instability of the knee have been studied. Overall 73% were improved by this procedure; of those whose only instability was when turning on the run, 90% improved. These results have been compared with a series of 51 patients who had a pes anserinus transfer for anteromedial instability (0'Arcy 1978). It is suggested that both static and dynamic reconstructions have a place in the management of knee instability resulting from anterior cruciate injury.
Introduction
The role of the anterior cruciate ligament continues to be controversial (Larson 1983) , and instability of the knee in which it is implicated remains a problem. The anterior cruciate ligament itself is a complex twisted structure, both arising from and inserted into broad areas of tibia and femur. To date, substitute ligaments -whether natural or artificial -have not been able to reproduce these complexities, and results of such operations are variable. Extra-articular reconstructive procedures have been shown to provide satisfactory support and control of stability in a high percentage of patients, but the rationale behind different procedures varies. Slocum & Larson (1968) emphasized the rotatory nature of the instability of a knee which, in addition to damage to medical supporting structures, has also sustained a ruptured anterior cruciate injury. The pes anserinus transfer (PAT), which they described to control anteromedial rotatory instability, has been shown by Noyes & Sonstegard (1973) to increase the rotatory force on the upper tibia by as much as twice.
0'Arcy (1978) has reported the results of this dynamic operation on 51 patients seen at Guy's Hospital. Galway et al. (1972) subsequently introduced MacIntosh's operation devised for patients with anterolateral instability. This is a static operation, relying on a fasciodesis to control medial rotation of the tibia. Larson (1980) has suggested that, to be effective, reconstructive procedures should include dynamic muscular backup to decrease stretching stresses on retightened ligamentous and capsular structures. He recommended that when carrying out a MacIntosh repair, a biceps tendon transfer should be added to provide this dynamic support. Before embarking on any such additional procedure, 23 patients who had a Guy's modification of the MacIntosh reconstruction were reviewed and their results compared with the 51 patients, reported by 0'Arcy (1978), who had the dynamic PAT.
Methods
Twenty-three patients who had a MacIntosh type of reconstruction at Guy's Hospital between 1978 and 1981 have been studied. There were 19 (83%) men and 4 women, 12 (52%) having injured their left knees. At the time of injury their ages ranged from 16 to 38 years (mean 24), and at the time of operation from 19 to 39 years (mean 26). Of the 51 patients who had a PAT, 94% were men, 43% had injured their left knees, and the mean age at operation was 25 years. The majority of injuries were caused by sport -78% of the MacIntosh patients and 80% of PAT. The fact that the unstable knee prevented sport was the principal complaint of 8 of the Macintosh group, and the comment that 'if it were not for my love of sport, I wouldn't have had the operation' was common. Twenty-one of the 23 patients specifically cited 'giving way' as their main complaint. Five had difficulty doing their jobs and 4 had had to change their employment.
During the preoperative assessment, function was graded according to the system used by 0'Arcy (1978) ( Table I ). All 23 patients demonstrated a positive anterior drawer sign and all had signs of anterolateral rotatory instability using the MacIntosh pivot shift or jerk tests (Hughston et al. 1976 ). In 9 patients these tests were positive only under anaesthesia, muscular spasm frequently disguising these tests when awake. Between injury and operation, 38% of the MacIntosh group and 36% of the PAT group had had meniscectomies.
All patients were examined under anaesthesia and were arthroscoped. All anterior cruciate ligaments were torn. In 3 patients tears of the medial meniscus were discovered; 2 were small radial tears but one was a bucket-handle tear requiring removal. One patient required removal of a torn lateral meniscus.
The operation was carried out under general anaesthesia using a high pneumatic tourniquet. A fascial strip based on Gerdey's tubercle was raised and passed, as described by Galway et al. (1972) , beneath the lateral collateral ligament ( Figure I) . In order to fix the end of the strip more firmly, it was not sutured to a band of intermuscular septum as originally described, but was brought forwards and sutured through a buttonhole in the lateral aspect of the patellar tendon ( Figure 2) . After closure, a well padded, plaster of Paris cast was applied with the knee in 60°of flexion and 30°of external rotation. This was ·changed under general anaesthesia at two weeks and retained for six weeks in all..Thereafter an intensive programme of physiotherapy was carried out, the patient being advised to avoid running for four months and not to be involved in contact sports for a year.
Results
One patient had a significant wound haematoma which settled. Another, who weighed 20 stone (126 kg), developed a venous thrombosis and pulmonary embolus. He was anticoagulated with no lasting ill effect.
The patients were assessed by the same grading system as preoperatively (Table I) and three groups identified. Twelve were entirely satisfied, having returned to their former jobs or sport. A further 2 patients were initially satisfied, but subsequent injury has required them to give up contact sports. One twisted his knee whilst playing squash and tore his medial meniscus which required removal. The second twisted his knee at rugby. At the time of the operation, arthroscopy revealed gross degenerative changes of all articular cartilage. Following the subsequent injury, the fasciodesis held and is stable but he now experiences more pain and has given up rugby.
A second group consisted of 5 patients who have returned to sport, but not to their former level or to contact sports. Two of these did in fact consider their knees perfectly stable when turning at speed, but simply decided to give up contact sport.
The third group comprised 4 patients who were not satisfied. Two fell into Grade 3, having dropped from Grade 2 since the operation. Of these, one was a customs officer weighing 20 stone (126 kg) who had a very active seagoing job. Continued giving way necessitated exploration of the fasciodesis four months after the original reconstruction. The strip of fascia itself could not be identified -there was merely a mass of scar tissue. An Ellison type of repair' was carried out, advancing the insertion of the iliotibial tract to Gerdey's tubercle downwards and forwards. This procedure has enabled the patient to return to work at a satisfactory level, but as he will not now return to sport the result is classed as unsatisfactory.
The second patient in this third group is a play teacher who two years prior to the MacIntosh fasciodesis had had a PAT. She is still experiencing giving way, although she has returned to work. The other 2 patients in the group are both physical education teachers. One had a medial meniscectomy seven years prior to the MacIntosh procedure, but the reason she cannot return to sport is because of pain in the contralateral knee from which both menisci were removed ten years previously. She has returned to teaching, but not to sport.
The last patient was demonstrating some lively dance steps when she felt something 'go'. The fasciodesis was subsequently explored. The fibular collateral ligament was buried in a mass of scar tissue and no distinct evidence of the previous repair could be discerned. A strip of fascia was lifted on Gerdey's tubercle and advanced anteroinferiorly, being fixed with a staple lateral to the tibial tubercle. This procedure corrected the rotatory instability and enabled the patient to return to work teaching physical education, although as far as sport is concerned she can only manage swimming.
Of those in the entirely satisfied group, 3 improved by three grades, 3 by two grades and 8 by one grade. Amongst the satisfied group, 3 improved by three grades and one by one grade. One did not improve by any grading, but felt the knee was more stable and was satisfied that the operation was worthwhile. Assessment on this basis is spurious as the number of grades improved will depend on the preoperative grade. Nevertheless, it is clear that very significant improvement can occur. The only Grade 4 patient in the series improved by three grades and returned to squash.
. It is a more useful analysis to note that 73% of MacIntosh patients had at least one grade of improvement when reviewed at a mean of two years after surgery; 47% had returned to full sporting activity. This compares with 82% 'one grade improvement' for the PAT patients, 61% of whom returned to sport. Seventeen percent of the MacIntosh and 18% of the PAT patients were unsatisfactory.
Discussion
These findings confirm that the MacIntosh type of repair can be expected to improve stability by at least one grade in the majority of patients. Patients with additional problems of weight, degenerative change or previous operations, do less well.
Those patients whose problem is giving way when changing direction at speed (Grade 1) will do well. There were no failures and 90% of this group were improved. It is clear from the findings of the 2 patients who were re-explored that the fasciodesis forms a mass of scar tissue and does not 'pull' in any clear anatomical direction. Such fibrous tissue is liable to stretch if stressed excessively and results in failure. The PAT (D'Arcy 1978), carried out for anteromedial instability, relies however on dynamic function of sartorius, gracilis and semitendinosus. Comparison of these two series indicates that there is a place for both operations, and that fears that the static MacIntosh procedure might be less effective on account of its lack of dynamic action are unfounded.
